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ABSTRACT
This study investigates the role of language on verb concepts in a cross-linguistic
environment. The inflectional morphology of verbs in Tamil is contrasted with Mandarin,
a language that does not explicitly reflect tense changes in the same manner as Tamil
and English. In the baseline condition in experiment 1, participants were required to
rate the similarity of object picture pairs; and in the experimental condition, they were
asked to rate the similarity of action picture pairs. In experiment 2, participants’ similarity
judgments and response latencies were recorded when they were presented with the object
and action picture pairs. This allowed us to investigate the strength of linguistic influence
when representing event concepts. Data from this study revealed a moderate influence
of language on verb concepts in the target populations. There was a significant different
in the response latencies of the Tamil and Chinese participants, although both language
groups exhibited a similar response pattern in the action picture judgment task. This finding
suggests that while both groups perceived the events similarly, language may be mediating
their responses, resulting in longer response times for the Chinese participants. This could
be because considering tense in Mandarin is not ‘automatic’ and requires extra work,
possibly because it is not intrinsic to the verb.
Introduction
Developmental and cross-linguistic research has demonstrated that verbs
represent an important relationship between language and knowledge of
the world (see Berman & Slobin, 1994, for a brief review; and Antinucci &
Miller, 1976, for early work in morphology and event construction). One
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aspect of this association that has been investigated in great detail is tense
markers. Verbal forms vary considerably across languages and linguistic
differences in what, when, and how verbs are inflected are evident when
comparing narratives produced by different language groups (e.g., Slobin,
1987, 1994).
Cross-linguistic differences in verbal morphology provide the oppor-
tunity to explore whether habitually speaking within specific grammatical
constraints influences event concepts. The ongoing debate regarding the
roles of language and experience in how we think has often been expressed
as dichotomous positions: linguistic relativity, the view that linguistic dif-
ferences lead to variations in conceptual thinking across language groups
(e.g., Whorf, 1956; see also Slobin, 1994, for a weaker position); and cog-
nitive determinism, the idea that concepts across different cultures are
universal, with different linguistic labels or referents attached to them (e.g.,
Bloom & Keil, 2002; Jakendoff, 1990; Macnamara, 1972). Recently how-
ever, some researchers have proposed that linguistic effects vary depending
on whether a concept is concrete or relational. For example, linguistic
effects are less evident for objects, as they are generally identified by per-
ceptually salient features, at least initially. Based on findings from studies on
Korean, Mandarin and Italian children, which identified an early concrete
noun advantage, despite these languages having more frequent verb input
(e.g., Au, Dapretto, & Song, 1994; Gelman & Tardiff, 1998), Gentner and
Boroditsky (2001) argued that noun partitions tend to follow natural (i.e.,
perceptual) partitions, leaving the individual to learn linguistic referents for
pre-grouped concrete objects.
However, linguistic effects are most visible when there are weak
universal or perceptual tendencies (Gentner & Boroditsky, 2001; Imai &
Gentner, 1997; Munnich, Landau, & Dosher, 2001). Verbs, for example,
are more likely to be learnt from conversations, and thus are more sensitive
to syntactic patterns (Choi & Bowerman, 1991; Gleitman, 1994; Imai &
Mazuka, 1997; Lucy, 1992).
Although there has been some cross-linguistic research on verbal
morphology, this has primarily compared narratives of events (e.g., Slobin,
1994). This aim of this study was to explore whether coding differences in
verbal morphology lead to variations in thinking about events, particularly
in Tamil and Mandarin speakers, the target populations.
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Characteristics of Verb Forms
Verbs are marked by three main grammatical classes – tense, aspect and
modality. Tense is the grammatical change to a verb form to illustrate
the temporal nature of an action or idea. Aspect is the representation of
event structures, which can be expressed by verb semantics. Modal verbs,
such as can, do, may, must, ought, should, would, express distinctions of mood,
for example, between possibility and actuality. There are other potential
morphological markers on verbs, such as number and subjunctivity, how-
ever, tense, aspect and modality are potential morphological markers that
are commonly considered together because they carry a semantic payload,
which affects the quality of the event. In English, tense is expressed by mor-
phological changes to verb forms, however in other languages tense and
aspect may be reflected by overt morphology instead. Often times though,
tense and aspect are conflated and it is difficult to distinguish between the
two. Due to the close relationship between tense and aspect, in this paper,
tense refers to morphological changes made to the verb, whereas aspect
refers to lexical changes that do not alter the verb form.
The main difference between Mandarin and Tamil verb forms is
Mandarin does not have explicit tense markers in the same way that
English and Tamil have. In Tamil, tense changes are marked with suffixes
added to the root verb (Ardern, 1969; Stever, 1987, 1992). Although
there are some irregularities in the past tense forms, tense inflection is
simple. In Mandarin, tense changes are generally not marked inflectionally,
instead, adverbs may be included to situate the event within temporal
parameters. For example, Tomorrow/yesterday/today, he learn the piano. Authors
of Mandarin grammar textbooks confirm that Mandarin has a simple verb
structure, which according to some linguists gives rise to difficulties when
learning a more complex verb system as in English (e.g., Chao, 1968;
Waggot, 2000). Table 1 illustrates how English, Tamil and Mandarin
speakers express the verb to eat.
When discussing aspect, there are minor differences in usage between
Tamil and Mandarin. In Tamil, although the use of aspect markers is
optional, a variety of markers can be used to mark different aspectual
notions (Renganathan, 1996). It is important to note that the lack of an
aspectual marker in a sentence, such as the completive marker (vidu), does
not imply that the action is incomplete, simply that the aspectual nature
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Table 1
Present, Past and Future Tense Inflections of the Verb ‘to Eat’ in English, Tamil and
Mandarin
Verb – to eat Present Past Future
English (3rd person singular) Eats Ate Will eat
Tamil (3rd person male) Saapeda rann Saapeta an Saapedu vaan
Mandarin Chi’h Chi’h Chi’h
of the action is unmarked. In Mandarin, although there is a debate on
whether certain adverbs and prepositions are considered as aspect markers
due to their positioning within a sentence, Mandarin linguists agree that
certain verb changes are marked lexically (see Li & Thompson, 1981; Tai,
1984; Yeh, 1992).
Present Study
In this study we investigate whether differences in verbal morphology
in Tamil and Mandarin will affect speakers’ conceptual representations
of event concepts. There are two reasons for the study. The first is
to move beyond early research on isolated label differences (e.g., Berlin
& Kay, 1969; Rosch, 1972) and focus on a broader area such as the
differences between grammatical patterns. Verb concepts provide a suitable
testing ground for this, as there is evidence for the correlation between
verbal morphology and event representation (e.g., Huttenlocher, Smiley &
Charney, 1983).
The second motivation for the study is to minimise the interference
of cultural and educational factors in cross-linguistic research on the role
of language in cognition. In order to do so, both Tamil and Mandarin
speakers were recruited from Malaysia, a multi-cultural country where
three dominant cultural groups reside amicably. A benefit of conducting
testing in Malaysia is that although it is home to different language groups,
the relatively small geographical area encourages a fairly homogenous
cultural environment.1 The Tamil and Mandarin volunteers reside in
neighbouring villages, within a 10 to 15 mile radius of each other.
1Malays are the third dominant cultural group.
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Further, both groups also share similar socio-economic backgrounds, thus
minimising the disparity in educational levels (see Li & Gleitman, 2001, for
further discussion on the effects of education in cross-linguistic studies). This
geographical proximity and cultural similarity reduces any culture-specific
anomalies that may occur when recruiting participants from different
countries.
In this study, Tamil and Mandarin speakers judged the similarity
of picture pairs. Object pairs were used in the baseline condition and
action pairs in the experimental condition. The use of the different stimuli
for the baseline and experimental conditions was based on the proposal
that objects and actions are processed differently, regardless of linguistic
variances (cf. Gentner & Boroditsky, 2001). Objects are directly perceivable
and are not strongly influenced by linguistic variances, whereas actions are
relational and reliant on linguistic codes (see Sera, Gathje, & Castillo, 1999,
for the argument that linguistic biases in English and Spanish speakers were
more likely to influence action categories than object categories). The first
experiment was a similarity judgment task, and the second experiment
measured response latencies of a same/different decision task.
Experiment 1
Participants
Participants were 56 Mandarin and Tamil native speakers from Malaysia
– 20 Tamil speakers were tested in the Sekolah Jenis Kebangsan Tamil
(local Tamil school), and 36 Mandarin speakers in the San Yuk Mandarin
School (local Mandarin school). Participants were 11-12 year olds. For both
language groups, their native language was also the dominant language
used in their educational environment and home life. Members of neither
group spoke English. In addition to the volunteers, there were also four
translators who assisted in giving the instructions in either Mandarin or
Tamil to the different groups.
Materials
Two types of stimuli were used in this experiment – object stimuli for a
baseline condition and action stimuli for an experimental condition. Both
types of stimuli were filmed using a Panasonic EZ1 mini television camera.
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The images were then fed into a Macintosh computer and recorded using
an Apple Video Player to capture them as stills.2 All images were taken in
the same room with the same background and lighting conditions. For the
baseline condition, objects were filmed on a solid blue background. For
the experimental condition, actions were filmed against a brown wall. All
images were then saved as ‘bitmap’ conversions, printed, laminated and
mounted on 7.5 cm × 10 cm (3′′ × 4′′) cards.
In the baseline condition, photographs of different mugs were the test
items, and various other items, such as keys and books, were fillers. There
were 9 pairs of test stimuli consisting of a Base picture and an Object
Change picture. The Base form was a photograph of a mug, and the
Object Change form depicted an alternation of the same mug, for example,
the handle was broken. There were 11 filler stimuli of unrelated items,
such as keys, a book, and a hammer. These items were only presented in
their original condition. The object stimuli were paired in the following
conditions and are depicted in Figure 1: same condition – the Base form
of a mug was presented with the corresponding Object Change form; same
type condition – two different mugs were shown; and different condition –
unrelated items were paired together, such as a book and a set of keys.
In the experimental condition, there were 20 picture sets represented
as triplets of Base, Action Change and Theme Change forms (B, AC, TC).
The Base form (pic B) showed the agent in the process of committing an
action, for example a lady kicking a ball, or a lady poking another lady.
The Action Change form (pic AC) depicted the same action at the point of
completion, for example, the man kicked the ball (i.e., the ball is in the air);
or the lady poked another lady. The Theme Change form (pic TC) showed
the same action as the base form, but the theme was changed, for example,
the lady kicks a poster tube, rather than a ball; or the lady pokes a man
instead of a lady. Of the 20 sets of pictures, 10 showed inanimate themes
(e.g., ball/poster tube) and 10 showed animate themes (e.g., lady/man).
The action stimuli were paired in the following combinations and are
depicted in Figure 2: the B-AC combination represented the same agent,
performing the same action on an inanimate object, but at a different
2The photos were taken using a television camera instead of a digital camera to allow
for flexibility in capturing the appropriate action sequences. For consistency, the objects
for the baseline condition were also shot with a television camera.
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Figure 1. Different picture combination pairs in the baseline condition.
stage, for example, a lady kicks/kicked a ball; in the B-TC combination,
the same agent, executed the same action, at the same point in time, on
a different object/person, for example, a lady kicks a ball/poster tube; the
filler pair depicted different people, doing different actions, at the same
point in time, for example, a man punching another man was paired with
a picture of a lady giving something to a man.
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Figure 2. Different picture combination pairs with animate themes in the
experimental condition.
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The base picture served as a reference for the subsequent picture (ei-
ther Action Change or Theme Change). The B-AC picture pairs reflected
tense differences as the AC picture depicted the completion of the action
in the Base picture. Tamil speakers, like English speakers, use past tense
markers to express this difference, for example, the lady kicks the ball; the
lady kicked the ball. The Mandarin speakers however, are not obligated
to express this difference grammatically. The B-TC picture pairs did not
invoke any tense-aspectual forms because the TC picture showed the same
action (at the same stage) and the same agent as the Base picture. The
only difference was the theme – inanimate/animate – in the picture. The
B-TC combination was a control to ensure that participants were focusing
on the action, rather than the person performing the action. Thus, both
Tamil and Mandarin participants should rate the actions in the B-TC pair
as more similar than the B-AC pairs.
All pictures in the study depicted dynamic events that included a
resultative state rather than a stative one (i.e., to drop, to push, to hit, rather
than to know, to think), and the B-AC pictures represented punctual events.
To accommodate the completive and progressive markers available in both
Mandarin and Tamil, the action in the picture pairs was limited to these
two forms – completed (B-AC) and progressive (B-TC).
Procedure
There were two conditions: a baseline condition and an experimental
condition. In the baseline condition, participants were shown 20 pairs of
object stimuli – 3 sample stimuli, 6 same pair stimuli, 6 same type pair
stimuli, and 5 different pair stimuli. In the experimental condition, there
were 55 pairs of action stimuli – 3 sample stimuli, 20 B-AC pairs, 20
B-TC pairs and 12 filler pairs. Stimuli presentation was counterbalanced
to minimise order effects. Participants received the following instructions
through a translator: Rate how similar you think these objects/actions
are. They were instructed to circle a number between 1 (not similar) and
7 (very similar) on the response sheet to represent the similarity of the
object pairs. Participants were given a short break between the baseline
and experimental conditions.
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Hypotheses
Baseline Condition
Based on the proposal that objects are perceptually grounded and not
affected by labelling differences (cf. Gentner & Boroditsky, 2001), it was
anticipated that the Tamil and Mandarin speakers would exhibit similar
response patterns. However, as the objects were paired in such a way
that certain pairs were more similar (e.g., two mugs in the same and same
type conditions) than others (e.g., a book and a hammer in the different
condition), the picture pairs should be rated differently from each other.
Experimental Condition
In the experimental condition, differences in expressing events can be
explicated in one of two ways.
Language-as-an-influence hypothesis (Hypothesis LI)
The premise of this hypothesis is that verbs are more relational than
perceptual, consequently linguistic effects will be evident. It was anticipated
that Tamil speakers’ similarity judgments should reflect the marked tense
structure, and the actions in the B-AC pairs will be rated as less similar
compared to the B-TC pairs. The Mandarin speakers, who do not have a
marked tense structure, will be influenced accordingly, and rate the actions
in both the B-AC and B-TC picture pairs similarly.
Language-as-a-reflection hypothesis (Hypothesis LR)
According to this view, speakers of different languages share commonalities
in how they think, and are not influenced by linguistic structure. Conse-
quently, Tamil and Mandarin speakers share a similar representation of
events and should exhibit a similar pattern of ratings for the B-AC and
B-TC picture pairs.
Results and Discussion
Baseline Condition
Similarity scores for the three conditions for Picture type – same, same type
and different – were averaged (with standard deviations in parentheses):
Tamil participants: 4.3 (1.6); 3.4 (1.1); 2.2 (1); Mandarin participants: 5.3
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Figure 3. Mean ratings (1 = not similar; 7 = similar) for picture similarity for
Object pairs (same, same type and different), by linguistic group of participants.
(.9); 3.6 (1.3); 1.9 (1.4) for each of the picture conditions respectively (see
Figure 3). The mean similarity ratings appear to be comparable across the
two language groups.
A two-way mixed design ANOVA with language groups and picture
pairs (F1; Language = between, Picture = within; F2; Language =
within, Picture = between) as random factors and similarity judgments
as the dependent measure, confirmed the hypothesis that Tamil and
Mandarin participants responded similarly to the object pairs. There was
no difference in the similarity ratings between the two language groups,
F1(1,53) = 1.20, p = .27; F2(1,14) = 2.97, p = .11. There was a main
effect for the Picture type, F1(2,106) = 77.30, p < .001; F2(2,14) = 34.05,
p < .001. This difference is expected, as certain pairs were more similar
than others, such as two types of mugs compared to a set of keys and
a book. The interaction between the two factors was not significant,
F1(2,106) = 2.30, p = .11; F2(2,14) = 2.99, p = .08. Post-hoc Sheffe’s
tests confirm the difference in similarity ratings between object pairs, as
all factors were rated significantly different from each other (all pairwise
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Figure 4. Mean ratings (1 = not similar; 7 = similar) for picture similarity for
Action Change (B-AC) and Theme Change (B-TC) pairs, by linguistic group of
participants.
comparisons were significant at p < .05). Overall, the findings from the
baseline condition support the hypothesis and suggest that both language
groups interpreted the instructions similarly.
Experimental Condition
In the experimental condition, although the mean ratings for the B-AC
pairs are slightly lower than for the B-TC pairs (with standard deviations
in parentheses): B-AC – 5.55 (.8) and 5.45 (.5); B-TC – 5.7 (.7) and 5.8 (.6)
by Tamil and Mandarin participants respectively, there does not appear to
be any difference in similarity judgments between the two language groups
(see Figure 4).
A two-way mixed design ANOVA indicated that both language groups
responded similarly to the picture pairs, F1(1,54) = 0.01, p = .92;
F2(1,38) = 0.04, p = .85. The by-participants analyses show that the
B-AC and B-TC picture pairs were rated differently, F1(1,54) = 8.20,
p = .01, however this was not confirmed in the by-items analyses,
THE ROLE OF LANGUAGE IN VERB CONCEPTS 331
F2(1,38) = 3.13, p = .09. The interaction between the two factors was
not significant, F1(1,54) = 1.65, p = .20; F2(1,38) = 1.17, p = .20.
The results do not provide any support for the influence of language on
cognition. Instead, linguistic variances did not appear to affect the similarity
ratings, and both Tamil and Mandarin speakers produced a similar pattern
of similarity ratings.
There are some concerns with this experiment. It is possible that the
Mandarin speakers might interpret the similarity scales differently from
the Tamil speakers, and the similarity ratings might be an artefact of the
task. Other methodological frameworks might be more effective in as-
sessing more subtle linguistic contributions to event concepts. In light of
this possibility, the following experiment investigated on-line processes of
a same/different judgment task measured by response latencies (see Morrow,
Bower, & Greenspan, 1990, for a similar methodology in research in narra-
tive comprehension). Decision tasks elicit a speeded response from a partic-
ipant and are a common methodological tool in psycholinguistic research
(see Gernsbacher, 1994, for a review of various studies). The response la-
tency is thought to be reflective of an explicit and inferred activation of
the target information. For example, a faster response indicates quick ac-
tivation of a verb concept, whereas a slower response might be the result
of conflicting grammatical and perceptual information for action pictures.
The pattern of response latencies allows a researcher to infer the nature of
verb structure and its effect on the speaker, and by comparing the speed of
response to the B-TC pairs with the B-AC pairs, we can explore the influ-
ence of verb structure on event concepts (see Gernsbacher, 1990; Ratcliff
& McKoon, 1981, for psycholinguistic research using response latencies in
decision tasks).
Experiment 2
Participants
There were 60 participants, 30 Tamil speakers and 30 Mandarin speakers.
Both language groups had approximately equal numbers of 11-12 years
old and adult speakers. The Tamil children were attending the Sekolah
Jenis Kebangsan Tamil (local Tamil school), and the Mandarin children
were students at the San Yuk Mandarin School. The adults were residents
of a small local community recruited from the same villages as participants
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from experiment 1. Both language groups resided in Malaysia, and their
native language was the dominant language, used in school and at home.
Members of neither group spoke English or had volunteered for the
previous experiment.
Materials
The materials were the same object and action stimuli used in Experi-
ment 1. All pictures were presented on a 21 cm by 28 cm (8′′ × 11′′)
coloured screen of a PowerBook Macintosh laptop, using Psyscope soft-
ware (Cohen, MacWhinney, Flatt, & Provost, 1993).
Procedure
Each participant was tested individually. They were seated in front of a
portable PowerBook Macintosh computer and asked to read the following
instructions written in their language: You will see two pictures. I would
like you to look at these two pictures and tell me if you think these two
pictures are the same type of object (action). If you think they are the same
type of object (action), press the button that says ‘SAME.’ If you think
they are not the same type of object (action), press the button that says
‘DIFFERENT.’
The pictures in both the baseline and experimental conditions were
paired in the same manner as described in the previous experiment.
The picture pairs were presented on a laptop computer in a randomised
order. Participants were instructed to press a key indicating whether
they considered the pictures as the same (key P) or different (key Q). The
corresponding keys were on separate sides of the keyboard to minimise
the probability of pressing the wrong key. Participants were allowed to
use whichever hand they were most comfortable with, although most used
both hands. The stimuli remained on the screen until either key P or Q was
pressed. The computer program recorded the participants’ responses (i.e.,
same or different) and response time (in milliseconds) to the picture pairs.
Hypotheses
Baseline Condition
The first prediction for this condition is that the Tamil and Mandarin
speakers should produce similar responses to the different object pairs.
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Table 2
Summary of Predictions for Tamil and Mandarin Speakers in the Experimental
Condition
Hypotheses Similar response patterns Similar response latencies
(same vs. different) (in msec)
Hypothesis LI1 X
Hypothesis LI2 X
Hypothesis LR X X
Because some of the object pairs consist of noticeably different items, there
should be a difference in how they are rated, for example, participants
will be more likely to respond same to photos of two mugs in the same and
same type condition than a book and a hammer in the different condition.
However, the Mandarin speakers’ responses to the object pairs will not
differ from the Tamil speakers’ responses. Secondly, Tamil and Mandarin
speakers should spend comparable amounts of time responding to the
object pairs, as reflected by their response latencies.
Experimental Condition
We can investigate the strength of linguistic influences in the experimental
condition by examining the similarity judgments and response latencies.
The predictions are summarised in Table 2.
Language-as-a-strong-influence hypothesis (Hypothesis LI1)
This premise is that linguistic patterns are the dominant conceptual pat-
terns that influence cognition, often precluding alternative representations.
There are two predictions according to this hypothesis. First, the Tamil
and Mandarin speakers’ responses will reflect the corresponding verb char-
acteristics. Specifically, the explicitly marked verb structure in the Tamil
language will direct speakers to consider the B-AC picture pairs as differ-
ent and the B-TC pairs as the same. Because of the relatively simple verb
structure in Mandarin, speakers will consider both B-AC and B-TC picture
pairs as the same.
The second prediction is that the language groups will not differ in the
amount of time they spend judging the similarity of the actions (measured
by response latencies). Since linguistic patterns have been ingrained during
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language learning, conceptual parameters are automatised and therefore,
speakers do not need to explicitly access language while performing the
task. Although language is influencing the Tamil and Mandarin speakers’
conceptualisation of events, it does not directly mediate their responses
during the task.
Language-as-a-weak-influence hypothesis (Hypothesis LI2)
Proponents of this hypothesis argue that although Mandarin speakers
express events differently from Tamil speakers, this does not preclude them
from conceptualising them similarly. As a result, the first prediction is that
both Tamil and Mandarin speakers will produce similar response patterns
to the action pairs.
Based on the premise that participants are accessing language when
performing the task, the second prediction is that Tamil and Mandarin
speakers should differ in how long they spend in decision-making. In
particular, Mandarin speakers should take a longer time to respond to
the B-AC action pairs (same action, different tense) because the implicit
tense structure may require extra work. The Tamil speakers however, will
not face such decision-making conflict, and will respond more quickly to
the B-AC picture pairs compared to the Mandarin speakers.
Language-as-a-reflection hypothesis (Hypothesis LR)
The prediction in this position is based on the idea that linguistic differ-
ences when expressing events do not ultimately influence speakers’ concep-
tual representations of them. Therefore, Tamil and Mandarin participants
should produce similar response patterns in their similarity judgments, and
their deliberation of the picture pairs will not be significantly different.
Results and Discussion
For the baseline and experimental conditions, analyses were conducted
with participants (F1; Language = between, Picture = within) and items
(F2; Language = within, Picture = between) as random factors, on the fol-
lowing dependent measures: response latencies (measured in milliseconds),
response index (based on the categorical choice of same and different), and
response latencies by response patterns (same vs. different).
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Table 3
Mean Response Latencies (in msecs) for Object Pairs by Language Group
Language group Picture combinations
Same Same type Different
Tamil 2872 (1273) 3859 (3268) 3351 (1926)
Mandarin 3876 (2539) 3832 (2379) 3933 (2748)
Note. Standard deviations are in parentheses.
Baseline Condition
Response Latencies
The mean response latencies of the Tamil and Mandarin speakers suggest
that they did not differ much in their response times for each object
pair (see Table 3). In a two-way mixed design ANOVA, by-participants
analyses revealed no language effects, F1(1,58) = 0.9; p = .35; there
was however a small effect for language group in the by-items analyses;
F2(1,14) = 5.4, p = .04. There was no main effect in response times
for the different pictures, F1(2,116) = 1.57; p = .22; F2(2,14) = 0.39,
p = .68. There was also no interaction between language group and
picture pairs, F1(2,116) = 1.82; p = .16; F2(2,14) = 1.9, p = .18. The
non-significant interaction confirms that Tamil and Mandarin speakers
spent comparable time deliberating their responses.
Response Patterns
In order to analyse the responses produced by the participants, a response
index based on the separate totals for same and different responses, was calcu-
lated in order to compare responses for B-AC and B-TC pictures. For the
B-AC picture pairs, the formula for the index was B-AC same/(B-AC same
+ B-AC different). The same calculation was used for the B-TC pictures,
with responses to the B-TC pairs. In the response index calculations, the
closer the figure is to 1, the more same responses the participant produced.
If the figure is closer to 0, the participant tended to produce more differ-
ent responses. The response index means are summarised in Table 4 and
indicate that although the Mandarin speakers were more likely to respond
same to object pairs in the same and same type condition, responses in both
language groups decreased monotonically across conditions.
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Table 4
Mean Response Index (0-1) for Object Pairs by Language Group
Language Picture combinations
Same Same type Different
Tamil .65 (.24) .43 (.24) .03 (.09)
Mandarin .84 (.19) .74 (.27) .05 (.1)
Note. Standard deviations are in parentheses; scores closer to 1 indicate that the participant
produced more same responses, and scores closer to 0, indicate more different responses.
A mixed two-way ANOVA was conducted with the response index as
the dependent variable. There was a main effect for language groups;
F1(1,58) = 20.8, p < .001; F2(1,14) = 24, p < .001. There was
also a significant difference between picture pairs; F1(2,116) = 308.96,
p < .001; F2(2,14) = 29.5, p < .001. The interaction was reliable;
F1(2,116) = 12.4, p < .001; F2(2,14) = 5.5, p = .02. Scheffe’s post
hoc analysis yielded statistically significant differences (p < .05) between
same and different picture pairs, and between same type and different picture
pairs. These combinations were also significant in paired sample t-tests
with criterion adjusted to p < .0167, in addition the responses to the same
and same type pictures were also significant.
From the mean responses, the Mandarin speakers appear to have
judged the same and same type object pairs as same more frequently than
the Tamil speakers. One suggestion is that the Mandarin participants have
a natural bias towards judging picture pairs as same, for example, in the
baseline condition in experiment 1, they also produced higher similarity
ratings than Tamil speakers. The increased frequency of same responses
could be a task artefact, rather than language-specific responses. In light
of this possibility, it may be more productive to look at on-line processes
such as response latencies in this experiment. Although differences between
language groups in interpreting similarity tasks are expected, it is important
to note that the Tamil and Mandarin speakers’ response patterns to the
object pairs were similar, as the responses increased monotonically across
object conditions.
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Response Latencies by Response
Some researchers who measure reaction time in decision task have sug-
gested that it takes longer to judge a false description than a true one (e.g.,
Clark & Chase, 1972, 1974). In light of the fact that there are different
cognitive processes that underlie same and different responses (or true/false
responses), response latencies when producing same and different responses
for the three picture conditions – same, same type and different picture pairs –
were analysed separately.
However, as some participants responded to all the stimuli in a
condition as same or different (e.g., participant 2 responded to all same-
type items as the same; participant 13 perceived all B-AC items as different),
there were inevitably empty cells. In order to preserve a balanced design
with minimal agitation to the observed variances, the following formula
was used to estimate the missing cells means:
AB′ij = A′i + B′j − G′ (Winer, 1971, p. 488)
Missing cell means = Subject mean (or Item mean) + Condition mean −
Grand mean
The mean response times by responses are displayed in Table 5. The
Mandarin speakers’ mean response latencies are slightly higher than the
Tamil speakers’ response times and can be explained when looking at the
raw data for items. For example, a few Mandarin speakers responded same
to some of the object pairs in the different category and spent a long time
deliberating over this choice. This response is unexpected as the object
pairs in the different category were clearly different, for example, a hammer
and a book. Their longer response times suggests that they may have been
searching for any commonality between the object pictures in order to
judge them as the same (in the above example, a commonality might be
that they are both kept in the house).
In the first analysis, comparing same responses across the three picture
conditions, there was no main effect for Language group in the by-
participants analyses, F1(1,58) = 1.7, p = .19; however, there was a
significant difference in the Tamil and Mandarin speakers’ responses in
the by-items analyses, F2(1,14) = 9.2, p = .009. In the by-participants
analyses, there was a main effect for Picture type, F1(2,116) = 116.5,
p < .001; but not in the by-items analyses, F2(2,14) = 0.93, p = .42. The
interaction between the two factors was not significant, F1(2,116) = 0.41,
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Table 5
Mean Response Latencies (in msec) as a Function of Participants’ Responses for Object
Pairs
Language Picture combinations by response
Same/ Same/ Same type/ Same type/ Different/ Different/
Same Different Same Different Same Different
Tamil 3484 (2185) 4408 (5330) 3327 (1987) 3243 (1921) 6797 (2393) 2869 (1284)
Mandarin 4033 (2567) 4153 (2549) 4339 (3702) 3558 (2435) 7647 (2618) 3708 (2304)
Note. Standard deviations are in parentheses.
p = .67; F2(2,14) = 2.3, p = .13, indicating that both language groups
spent similar amounts of time when judging the picture pairs as the same.
In the second analysis, with different responses, there was no main effect
for Language group, F1(1,58) = 0.23, p = .63; F2(1,14) = 0.13, p = .73.
In the by-participants analyses, there was a significant main effect for
Picture type, F1(2,116) = 4.2, p = .02; but it was not confirmed in the
by-items analyses, F2(2,14) = 1.6, p = .23. The interaction between the
two factors was not significant, F1(2,116) = 1.07, p = .35; F2(2,14) = 1.3,
p = .31, confirming that the length of time both language groups spent
deliberating over the object pairs when they judged them to be different
was comparable. Overall, the findings from the same and different responses
are expected and indicate that the Tamil and Mandarin speakers took
similar amounts of time in deliberating over their responses to the object
pairs.
Experimental condition
Reponses Latencies
The mean response latencies for the Tamil and Mandarin participants are
presented in Table 6. The Mandarin speakers took longer than the Tamil
speakers to respond to both picture conditions. Moreover, the Mandarin
speakers took twice as long to respond to the B-AC pairs compared to
the B-TC pairs (a 1182 vs. a 566 msec difference from Tamil speakers’
response times). Analyses from a two-way mixed design ANOVA indicated
that response latencies between Tamil and Mandarin speakers differed
significantly, F1(1,58) = 3.7, p = .05; F2(1,38) = 46.15, p < .001.
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Table 6
Mean Response Latencies (in msecs) for Action Pairs by Language Group
Language Picture combinations
B-AC B-TC
Tamil 3336 (1205) 3235 (1244)
Mandarin 4518 (2762) 3801 (1876)
Note. Standard deviations are in parentheses.
Table 7
Mean Response Index (0-1) for Action Pairs by Language Group
Language Picture combinations
B-AC B-TC
Tamil 0.71 (.25) 0.81 (.23)
Mandarin 0.64 (.23) 0.84 (.14)
Note. Standard deviations are in parentheses; scores closer to 1 indicate that the participant
produced more same responses, and scores closer to 0, indicate more different responses.
There was also a significant difference for response times of the picture
pairs; F1(1,58) = 5.56, p = .02; F2(1,38) = 5.77, p = .02. In the
by-participants analyses, although the interaction between the two factors
narrowly missed significance; F1(1,58) = 3.2, p =.07; there was a reliable
interaction in the by-items analyses, F2(1,38) = 5.78, p = .02. This
finding provides some support for Hypothesis LI2, as the difference in verb
structure between the two language groups affected their decision-making
time.
Response Patterns
Summarised in Table 7 are the mean responses (calculated by the response
index described above) of the Tamil and Mandarin speakers. Scores closer
to 1 signify more same responses, whereas scores nearer 0 denote more
different responses. The response index means suggest that both language
groups exhibited similar response patterns to the picture pairs, and both
language groups judged the B-AC pairs to as different compared to the
B-TC pairs.
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Table 8
Mean Response Latencies (in msec) as a Function of Participants’ Responses for Action
Pairs
Language Picture combinations by response
B-AC/Same B-AC/Different B-TC/Same B-TC/Different
Tamil 3354 (1213) 3828 (2471) 3298 (1303) 3398 (1853)
Mandarin 4260 (2698) 5250 (3522) 3722 (1814) 4005 (2335)
Note. Standard deviations are in parentheses.
A two-way mixed design ANOVA indicated no main effect for Lan-
guage groups, F1(1,58) = 0.27, p = .70; F2(1,38) = 0.63, p = .40.
There was a main effect for Picture pairs, F1(1,58) = 23.9, p < .001;
F2(1,38) = 6.8, p = .01. In the by-participants analyses, the interaction
between variables was not significant, F1(1,58) = 2.7, p = .11; however it
was significant in the by-items analyses, F2(1,38) = 5.7, p = .02. In light
of this finding, it is difficult to argue for strong support for Hypothesis LI1,
as the different verb structures did not appear to influence how the Tamil
and Mandarin speakers judged the action combinations.
Response Latencies by Response
From the response latency means (see Table 8), the Tamil speakers re-
sponse times appear to be stable across picture conditions and responses.
The Mandarin volunteers however, seemed to take considerably longer
when responding different, particularly in the B-AC picture condition (com-
pare the difference in mean response latencies: a 1422 msec difference for
the B-AC pictures; and a 607 msec difference for the B-TC pictures).
The Tamil and Mandarin speakers’ response latencies were analysed
separately according to responses produced. First, for the same response,
analyses from a two-way mixed design ANOVA indicated no main effect
for language groups in the by-participants analyses, F1(1,58) = 2.3,
p = .14; however, in the by-items analyses, the language groups differed
significantly, F2(1,38) = 22.6, p < .001. There was no main effect for
picture pairs, F1(1,58) = 2.4, p = .13; F2(1,38) = 2.9, p = .10. The
interaction between variables was not significant either; F1(1,58) = 1.6, p
=.22; F2(1,38) = 3.3, p = .07.
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For the different responses, the difference in response times between
language groups was nearly significant in the by-participants analyses,
F1(1,58) = 3.3, p = .07; and was reliable in the by-items analyses,
F2(1,38) = 19.3, p < .001. In the by-participants analyses, there was
a main effect for picture pair, F1(1,58) = 4.7, p = .03; however, this was
not confirmed in the by-items analyses, F2(1,38) = 0.001, p = .98. The
interaction was not significant, F1(1,58) = 1.12, p = .30; F2(1,38) = 0.04,
p = .84. In this instance, there is weak evidence for the predictions in
Hypothesis LI2, as the Mandarin speakers’ response times to the B-AC
pairs were significantly longer than to the B-TC pairs.
The results in the experimental condition do not support Hypothesis
LR, as tense morphology influenced representations of event concepts. In
particular, Tamil and Mandarin speakers differed in how long they spent
judging the actions in the picture pairs as same or different. Thus, while
representations of more perceptually grounded concepts, such as objects,
are perhaps universal, other concepts such as events, appear to be affected
by grammatical differences.
General Discussion
When reviewing the results from all the experiments in this study, we can
make the following suggestions regarding the role of language. The findings
from experiment 1 suggest that Mandarin speakers are likely to use tense-
markers, despite their optionality. The results in experiment 2 allow us
to surmise two things. First, verb differences did not affect the actual
responses produced by the Tamil and Mandarin speakers. This result
corresponds with the pattern of similarity ratings produced in experiment
2, and suggests that language does not play a strong role in influencing
conceptual representations. However, the Tamil and Mandarin speakers
produced different response times, in particular, the Mandarin speakers
spent longer deliberating over the B-AC picture pairs when responding to
them as different. This could be because considering tense in Mandarin is
not ‘automatic’ and requires extra work, possibly because it is not intrinsic
to the verb. This finding is in-line with the proposal made by Hunt and
Agnoli (1991) that having a direct lexical entry for a concept speeds up
speakers’ processing time.
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Although language appears to play some role, albeit a weak one, in
how concepts are represented, we can further explore its influence. For
example, the study did not directly investigate whether language inter-
venes during the processing of picture pairs. The difference between the
influence of linguistic structure on representations while speaking but not
otherwise, or if grammatical patterns exert any influence on representa-
tions even when language is not accessed as a result of pre-set conceptual
parameters, requires further study before making further claims regarding
the role of language in cognition. A future study examining this distinction
would require an additional group of Tamil and Mandarin participants to
articulate nonsense sounds that are phonologically compatible in both lan-
guages during the task in order to load their verbal memory (see Gennari,
Sloman, Malt & Fitch, 2002, for a similar strategy). The use of artic-
ulartory suppression would prohibit participants from effectively accessing
language, allowing a detailed comparison of findings from participants who
are allowed to access language with those who are not. This particular de-
sign would provide insight to whether event concepts are pre-set during
the language-learning stage with no further interference from language, or
if the role of language is more dynamic, providing constant input to the
conceptual and perceptual processes.
The study investigated whether speakers of Mandarin, a language
that does not have explicit tense morphology, would conceptualise events
differently from speakers of Tamil, a language those who do, such as. The
findings suggest that differences in verbal morphology do not necessarily
influence how events are conceptualised, however, they can affect how
quickly the concepts are accessed.
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